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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a soft magnetic glassy alloy having soft 
magnetism at room temperature and excellent in workability. 
SOLUTION: A soft magnetic glassy alloy, where the temperature interval ATx of 
supercooled liquid represented by equation ATx=Tx"-Tg (where Tx and Tg are 
initial crystallization temperature and glass transition temperature, respectively) is 
>20 K and which is represented by compositional formula (Fe1-"aQa)100--x-"y-"2-v- 
wMxGayPzCvBw (wherein, element Q is either o both of Co and Ni; element M is 
one or more elements among Nb, Zr, Mo. Cr, V. W, Ta, Hf and Ti; x, y. z, v and w 
showing composition ratio satisfy, in atomic percentage, 0.5<x<15, 0.5<y<8, z<15, v 
<7 and 2<w<10, respectively; and (a) stands for 0 to 0.15) is adopted. 
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(57) 

ATx=Tx-Tg (fc/£LTxl*tea<bBB 
( F e 1 -aQa) 1 00-x-y-z-v-wMx G a y P z C v BwOlSRt 

L. TcSiQiiCo. N i a)t^•rJh,3!)^— ^^fci4E5:»-efe 

y> TCSRMliN 2 r , Mo, C r , V, W. T a, 

fx, z. V, wl4IiS-¥-%-l?. O. 5lS-?-%^x^ 
1 5 O. 5lS?-%^ y ^8JgT-%. z^lSil 



(2) 2001-1 52301 

• ■ 



Cai3K«l] ATX=TX-Tg (fcfc*LTxl*®a<b 

(Fei-aQa) 100-x-y-z-v-*MxG ayPzCyBw 
■efcy. TclRMliN b, Zr. Mo, Cr. V^W, T 
**'*'x, z, V, wl4ja^%-C» O. 51S^%;S 
5]®-?-%, v^7ll^%, 2 JS^'%S 1 O 

[M3}t]92] mtSOXfl^Jt^^-r X , y, V, 

wA<IS-?-%-e, 2ll^-%^x^ 1 2lg^%, 0. 
%^y^4l^^%, 5li^%^ z S 1 2JS^%, 2JS^ 
%^v^7Jl-?-%, 2ll^%^w^ 1 OJS-?-%-Cfe-SC 

[fS*«3] ATx=Tx-Tg (fct£LTx(4«gft^t 
(Fei-aQa) 100-x-y-2-v-w-tMxG ayPzCvBwS i 

t 

T?£»y, TcSIMliN Zr. Mo. Cr, V. W. T 
a, Hf. T \ <Do*><D^m&i±0>7bmV&*'). m^it 
x» y, z, v» w» tl4IS^%'^> O. 5IS^ 
%:Sx;Sl 5B[^%, O. 5JS[^%Sy S8JS^%, z 
^15M^%, vg7ll^%. 2l5^%gw^ 1 OlST 
%, t ^ 1 5lS-¥-%-ejE>y, al*0^aSO. ISt?^ 

So 

C8f5R«4] str8E<»*anKJ±*^-rx, y, z, V, 

wA<IS^%T. 2lf-¥-%gx^ 1 21®-?-%, O. SJStF 
%^y^4il^%, 5j®^%gzSl 2JS^%, 2IS^ 
%^v^7ll?%. 2JS^96^w^ 1 Oj[S?%, O. 5 

t ^ 1 5lS^!-%■T?&4wtS1t«i■r 

[SR^^S] flUSBTC^MIi, Nb, Zr, Mo, C 
r, V, Ta, H f , T i <© 5 1.© 1 aJ«l±, 38 

[000 1] 
[0002] 



jSSi^b<omcoia'^iP^it:a>4ft«Si= ^ L> r & i£ L^ig£^ 
m^mc. Cti&l^, AS^?;^^^ (glassy alloy) 
S«fiS-r€>t.<Di: LTMe>4i-Ct^«.. -^-LT, COS© 

^E*fl!*f^:^*fti: LT, Ln-AI-TM, Mg-Ln- 
TM, Zr-AI-TM, Hf-AI-TM, Ti-Zr-B 
e-TM (f=f£ L L n l4#&±S5t*, TMIiSj^^JS^ 

[0003] 

[0 0 0 4] CC-C#ao>«g^a)^^lC^l^-C, ifiTfrjai 

pgATx, BP*,, SSS^bMSfeSJS (Tx) ^f^xa^ 
as (Tg) i:<DS, BO*,, (Tx-Tg) ©fitli-flftC: 

[0 0 0 5] ;$:f6iai4±ia$flricasi^T!ic$tifcta)-e 
[0006] 

*«*f7X^*l4, ATx=Tx-Tg (fcffLTxl4«ft 

•itifls&ss, Tgi4*r7xaiKafi**-r<. ) <Dic-ea 
$+L-5>iaj^»jffi»:a>asraiiHA txa<2 o KJii±-e&* 

[00 0 7] C(0C(1»1t^H#7;^^«l4, FeJUnO) 
fiSro^STcas i: ¥^a7c3R t * ^« L T 4 C i * 
trSo fIIB¥*S3cSII* P , C, BSt/G eOo*,© 

^f^^mfzmtp. c, B&t;Ge(D7%a>'>^<^t 1 

flJ«Jl±*Jj:UfS i -Cfcortfifo MI-l)lII2031fe<7)&Jl 
TC^Ii, Nb, Zr, Mo, Cr, Co, V, W, T 
a, Hf, T i a)5^,0>1 «lsl±<D5c«-Cfe-6Ct36^» 



(3) ^BB2 0 0 1-1 5 2 3 O 1 



[0 0 0 81 A^3^l^-5^»^a1±^s^7x^#l=J:^^l^. f 

Kja±<Dia)fj3ipjg«:a);:agra(S5ATx$*L, «««« 

[0 0 0 9] 4$i=:^%i»<D«i)i:ttli^JB^7;^^^ii. a 
Tx=Tx-Tg (tziiLTx^tm&itmib&&, TgltiS 

S[aPHATxj!)<2 0KW±-efco-C, Tie(Dfflfi)tSC-CS 

(Fei-aQa) 100-x-y-z-v-«»Mx<- ayPzCyBw 
tztzL. 5E^QttCo. N i fl>L^•rt^A^-^*fcl*M:^ 
■Cfcy . 3C*MI4N b. Zr. Mo. Cr, V. W. T 
a. Hf, T i a>5%<D1 «U±<Z)7C«-Cfcy, JifiEtt 
i^-tx^ z, V, wltli$?96-e, O. 51^?-%^ 
x^l5Jl^%. O. 5ll^-%^y g8J^^%. zgl 
5ll-¥-%, v^7lg-¥-%. 2lg-¥-%^wg 1 Ojg-?-%-e 
ft<J> aliO^a^O. 1 S-ea&S. 

[0 0 1 o] 8;rso>iB^tt$^-rx, y, v, wit 

JS^%-e. 2l®-?-%^x^ 1 2)5-?'%. O. 5®^%^ 
y^4lS^%» 5jS^%gzSl 21S^%, 2JS^%^ 
vS7JD5^%, 2lS^%gw^ 1 0®-?-%-C&oTt.<fe 
t>. *fcWI5a)fflfiKJt**fx. y, z, V, wl*JS^ 
211^%^ X g 1 2JS^%, O. 5Jl-?^%^y^ 
4JS-¥-%, 7JS^-%^z^ 1 2Jl-¥-%, 5]l^-%^v^ 
7lgi^%, 2lS^%SwS 1 OlS^%t?t J:L^o 
[00 11] *fc*l6M<Z)tt«tt^B^7;^^#l4. A 
Tx=Tx-Tg (tcfcLTxIJ^S'lbBBSfeSfi. Tg(4*- 

smniATxA<2 0KaJ:-e&or. TiB(D«a«sc-ea 

* *l -S <D -C i& o -C 4i J: I ^ , 

(Fei-aQa) 100-x-y-z-v-w-tMxG ayPzCvBwS i 

t 

tztzL. 5c*QttCo, N i <DL^rih.A>-^*f=l*M* 
t?&y, 7CSIMI4N b, Zr. Mo. Cr. V,W. T 

a . H f , T i(Oo*>a>^ «»si±c07cai"e& y , ffiJiStfc 

^^-Tx. y, z. V, Ws t l4IS-¥-%"C, 0. 5)1^ 
%Sxg15lS^%, O. 5JS^%gy ^8IS^%, z 
^15J1^%. v^7llT-%. 2l5-7-%^w^ 1 0J1^■ 
%> t ^ 1 5li?%-e&y. aliO^a^O. ^ 

[0 0 1 2] |tliaa>iflfi£it**-rx. y, z. v. wl* 

Jl^%-e. 2iS-?-%^ x^ 1 2ll-7-%s O. 5J1^%S 
y^41®-?-%. 5jl-¥-%^z^1 2lS-¥-%, 2JS^-%^ 
vS7JJR-T-%. 2Bi^%gw^ 1 OJS-T-%. O. 5£S^ 

x» y» V. wliJg^-HT. 2lS^%gxg12lS 

O. 5JS^-%^y g4j]i^-%. 7j]g^%^z^1 

2jg^H, 5lS^-%^ v^7l]S^%. 2lS^%^w^1 

0IS^%. 0. 5IS^%^ t g4ll^%1?t J:t^ 



[0 0 13] ^fc. «tIffi7C«MI*> N b, Z r , Mo, 
C r . V. W. T a. H f . T i <Do*,<Ji 1 aja±. 3 
aJslT<05c«-e fc« C t A< J: y L t^. 

[0 0 14] SlC*l6W(Dttffi14^a**5X$*l4. •!* 

[0 0 15] ±tii.<j>mmt^iUh:^n^(j)m&\t±mi3 

(cfiti^ title. ii;u3!inxi±$sg;K*-a-*ci:A<-p# 
e-S i -B3g«)IMSRtt«tt^*lcit'<-C^#<i:#i; 

[0 0 16] 

$#fRL-Cetq|-r«. «£3|E/l^&Fa|g(D$&iL-C. F 
e-P-C^. Fe-P-BS. F ©-N i -S i -B^tfO 

Clti.i&(0##<Oia>friai^i$a>igSNR8ATxl4l^ 

r*i*2 5KisiTi:ai«)-c/h*<, s»Mi=#a*5x 

LT«JiJc-r-SCi:l4-^?#^Ct^, 

[0 0 17] c*iic«L-c. :^n^\z.gki>mm.±m-ti 
ca>jfi;^si^i4:o>iajsnPHATx]!it. 20 

KJJl±. iaflftlwJ:oT(44 0K~6 0KJel±4:t^5a« 

«?«14^S*f5X^^(4. Sl3|5(DFe-S i -Bj^Ol^ 

s+ifcjtaxtt * fss-r s t © & S . 

[O O 1 8] ±ffia>#«if^X^ife<0— LT, F e 

IfSCtA^-e^So ¥^B7clftt LTI*. P. B. C. 
G a <D -5 *>aj'>^t < i: 1 1 ajy.±03cJSS*<fflu>f>*i-&. 
*fc**B7C*i:Uri4, P, B, C. Ga. S i 0)3 

BtUTI*. Nb. Zr.Mo. Cr. V.W. Ta. 

Hf. T i a}?^o>iaja±<n4>a>:6<i?9i=^i^&4i 

*. 1#l=tta>*ai: . Nb. Zr. Mo, Cr, 
V. W. T a. H f . T i «)a^<D1«JU±, 3«1SIT 

[0 0 19] <):yAt»:0<]l=l4JelTa>l§fieA-CS$tl««K 

(F oi-aQa) 100-x-y-z-v-wMxG ayPzCvBw-eS* 
TcSIQA^Co, N i (DU^f *i*'»-^*f=l45S^-C?* 
y. «rtE5c*MA<N b, Z r . Mo. C r . V. W. T 

a. Hf. T i 0) 5*0)1 «JU±o!)7c«i? fey. <a«a; 



(4) 



<#Bfl2 0 0 1-1 5 2 3 0 1 



^^•^x, 2, V, w3!)<IST-%-e> O. 5JS^%^ 

x;g15ll-¥-%, O. 5lS-¥-%^y S8IS^%, z^l 
5Jl?-%, v^7|gl^9«, 2JS^%^w:S 1 015^%-C 
a&i-Js a;t)<0^a^0. 1 5a>dj6-C&«. ^tS<DIB^ 

[00201 IfififtttSqi-rx, y. z. V. w 

2J1^%^ 1 21^?-%, O. 5l5-?>%^yg4 
IS-=f-%, 5JS-?-%^z^ 1 215^%, 211^%^ v^7 
IS-=f-%. 2JS-¥-%^w^ 1 OIS-¥-%<OaSHX'&ort.fi 
t^o SIC, BtrErottRKJt^Si-r X, y, z, V, wA<, 
2ll^-%S x^l 2IS^%, O. 5ll^%gy^4ll^ 

7lS^%gzg1 2l^^%, SJl^'^g v^7lS^- 
%, 2lS-¥-%^w^ 1 OIS-¥-%<D@Sffl-C&oTt.fiL^. 
[0021] Fett. «tt*fi57C«-c;ftor*l6ll<D 

a)-&^Co. N i <CL>-r*lA^— ^*fc(*M^«)7cmQ 
•ea»L-Ct.fit^. 7cSQa)*lfigitaA<OSaSO. 1 
5 <D0Sffi-?&tllf , 2 O K J£l±a>ia;^la]^i«:(D3SI)!]|Iffi 

ATxA<^§^>^^s„ ca, c. Bic^ij^stt^iH^ 

jStt:a)SaWBIA Tx$ 2 0 KicL±lz-Q^tj:<tJi^a)V 
[0 0 2 23 Nb. Zr,Mo.Cr,V, W, 

M«>iafilcifcxl40. 5JS-¥-%Ja± 1 5lS-7-%JslTT*$c5» 
Zttm^LK. 2. 0JST-%Ja±1 2ll^%KiT-C3& 
SCi:*** Lt^o 7E^M(DiiafifcitxA<0. 5lB^ 

o, Cr, V, W. Ta. Hf, Ti 0) 5 *>a> 1 SJil± 
^ X IcSDDf 4 tE^ M 3 a ^88 X. 

[0 0 2 31 JJ5<Dm{*:«ai:L"CI4, JelTtDifliaSC-ea * 

A<, (Fei-aQa) 100-x-y-z-v^w-tMxG a y PzCyBw 
S i t'^?S**V. 7e5IQ*<Co. N i <7>l^f 
f=l*5S*-ejby, ltIia7cSM*<N b, Z r, Mo» c 



r . V, W. T a, H f , T i O 5 1 fflJ«l±<07cS 

■e&y, «as!cJt$*-rx. y, z, v, w, ti4js^% 

•C. O. 5lS-?-%;Sx^1 5J]R^%, O. 5Jl^%^y 
^8JS^%, z^15ll^%, v^7JST-%, 2JS?^% 
^w^10Il-¥-%, t ^ 1 5JS-?-%-efcy. a 140^ a 
^0. 1 ±IBa)fflJ5EiC-C^$*L'67cS<D^ 

[0 0 2 4] lafiKJtSa^f X, y, z. V, w 

2lS-7-%^ X ^ 1 2)S^%, 0. 5lS-7-%^y^4 

5ll-?-%^z^1 2lg^%. 2lS^-%^v^7 

2|jS^%^w^ 1 01^-?^%. O. 5lS-T-%^t 

^^-fx. z. V, wA<, 2I1^%S x^ 1 2J^^ 
%, O. 5ll?-%^y^4lS^%, 7Jl?-%^z;Sl2 
5JS^%^v^7lS-¥-%, 2lS^%^wSlO 
O. 5lS-?-%^ t ^4ll-¥-%t?t*(.^o 
[0025] Ga. P, C, BRI/S i lCi5i|^$;K-54i 

y, c*t&a>7c%$±ieo«i^(DQBBi^-caiA]r-&c^ 

ATx^ 2 0KJil±l::-r-S;ii:*<-C#-5o Ctve><D¥^ 

SWB A Tx* 2 0 KJaA±iz-efr3fe< >jf *(Di?if * u < 
[0 0 2 6] s i omttt t t)<^-r^^tm)%&}&»o> 

iaSWBiATx3&<JH«-r«a>-Cl 5%ttTA<»*Ut^ 
^ICS i (©MBlcttt A<I1^%T?0. 5~4%-Cfc?>Zt 

j:y:^#'Sia/i»ia];a<*:«)afiMPiATxA<i^&*i-5 

[0 0 2 7] TtmM^^m-tit. ±iRtmmtz 
ja5*a)>ffi«:(7)ajsrafiiATx*<j:y:^#<'tcy, 

35'»€>0. 511^%Jil±1 5Jl^-%J4JlT-C3&4Ct36<»* 

L<, 2ia^%iaJ:i 2j5^%iuT-ea&*^tA<j:y» 
a>«iiSA<3a$ai^.&^, Wim\t^^i3=7x-k^^m< 

[0 0 2 8] Z^R>(Dl^-rtl<Dm-^<Dfl&^lZtSl^Xi,. 
^momzni'^Xlt. jiSJ^aijSt*:<Dia«MB9ATxl4, 2 
0KJs^±fe•6t^l43 5KJU±, «safilc(Cj:oTI44 0- 5 
0K)£l±)&<f9&tL-&o 

[0 0 2 9] y^%t^izmi>Wim^^mi3'y:f.-^^\t. 
Si LT*^e.^Jt^^lc J: y . &i>iMtmn-)\,t l < 14551 

a-Mzi:i,M.)^miz^^X. $e>lc(4i«'*'«fi*afe-V>jS 
j«tttil^lcJ:oT, a&-&LM4m*rx«3®^lCj:oT, 

T^ju3>T;«>^^a)is^(-it^Ti o<&is<i±a>m$<ts 



(5) 



2001-152301 



C0 0 3 03 ci+tf>a):^s£icj:y#?>tifcBtrisa)iSafie(0 

fitltcSoft inagnetic^tt (ttfflia^ll) **r-5«*4 
A<*$.5A<. jiatt1~1 04K/8gffi<©iSHSie 

i:-r4ci:A<-e*«,<, -tu-c, S6agi=(4,. (gi 

assy phase) i^Sffi^ Lra> F 038. Fe2B. F 
[0031] 

[Sllilin] Fe&i;Ga^, Fe-C^^, F e-P$ 
Mo, Nb. Cr, Co, B&i;s i ^JSH^i LT 
■f-*t-f*VBfS«SaL, SfiiA rlSiafiT(C*St^TC*l, 

4x-cj8fSL, M2A r|?HftT■e•5ol$o^yX;^6^e.Ial 
Ie L T t ^ 4 □ — -»u iS $ ^ a L T ^>^-r m □ — ; u 

5ilCj:y, 46 1mm, J5* 1 8 ^ m<0iS<4 1 - 1 OOittl. 
T, Fe78S i 9Bi3/j:^<a^<Otm 1 1 Ol^SStttt 

[0 0 3 2] »ei*itz«im&^miS37^'^^<Dm^<DS& 

a^f'^X^^izotNT, X|g|s]»T!$l=J:yi^ffl«lita)<S 

-1 oa)tt«ait^g^^x^^ic-pt^T, Dsca«s 

(Differential scanning caloriemetry : ^fijgfiSftS 

[0 0 3 3] Bl &t;B2i6N&q»€>fi^«j:<k5lc, msL 
Its B4G^4~8a>«tt1±&lS^7X$d(0»«(DXfig|s] 

i,mm^ji^mA<^ii>ixtz, igi3~H6AN&we>A^ 



CafUcli, 7 2 0-7 6 0K#jfi(C*^xa»<Cj:4 

0-8 1 oK#i&ic$se^bic<):&ieiiii (m&itmit'&m. 

Tx) A<ffi^*^'5, ai l-(*-?-ti-e*LCDK!|sKD*f9X 
SlUWATxSg^r. C(DJ:5(C, ««1~10a>|ft« 

[0034] ^c;, vsm&i/b-h;u— 

1 1 <Di^aM«;({Si£^^<ofiaiaffi^b ( i r ) &xs»m^ 
(He) *aiiSLfc. is«$aiic*-r. ai j:y, m 

5cSR (Mo, Nb, Cr) <r>m^itA^M<tj:^lz-DtiX 

fSfom^b (I r) A<ffiT-r-5MlnlA<&i>36<, 

i|4 1 ~ 1 0<D«({&1l&B^7X^&l^fi:h.f=l9({SSl4$1£ 

[0 0 3 5] jfeic, #K*4a>e<>*-x®jKat;#t;m 

$S!l£Lf=o e-y*-X®JKtt, iSfSO. 2455N 
(2 5 g f ) O^I&f^'-CSllSLyto »lgiSi£4 
OK/fflin. , ^23 8MP aa>^#-C, fi$6mm, 41 
O. 7~0. 8 mm, a[$ 2 O— 3 O mOtSSSJnS'ffl 

i^xm^Ltzo i^mit*i^tim2izmr. urn 

4&u:t£i^i 1 a>#u:$(Oiq£^%$. B7&tXBl8l= 
[0036] S2«ky, e-y*— XSJtiCOt^TIi, 

il44a}#i/$A<i 4 0%$^Lrfe*y, c4ii^it««!i-c 
&-&BI41 ia>#t/^a>i o ofgia±a>#t^^-c&iio 
^tzs Bi7<»:y, ii^i 1 a>«({Sii^s^7Xd^ii, 

7 5 0K$iSi(.t=#j&;6^i&lSia!l>Sc#t;$«LTl^-&. 4£ 
oTKWi-l OiOttmtt^JR^f^X^^li, fit*(DF 

[0 0 3 7] 
[SI] 



(6) 



<mmZO 0 1 -1 5 2 3 0 1 







Tg(K) 


Tx(K) 


ATx(K) 


1 


Fe? 4MoaGa4Pi 2C4B4 


7 26 


7 7 9 


5 3 


2 


Fe? 4Mo4Ga2Pi 2C4B4 


7 2 7 


7 8 2 


5 5 


3 


Fe? 2Mo4Ga4Pi 2C4B4 


7 3 2 


7 9 4 


6 2 


4 


Fe? oNbiUo5Ga4Pi 2C4B4 


7 34 


7 94 


6 0 


5 


Fer oNb2Mo4Ga4Pi 2C4B4 


7 4 0 


7 9 5 


5 5 


6 


Fe6 8Cr4lio4Ga4Pi 2C4B4 


7 4 2 


8 0 7 


6 5 


7 


Pee 6Nb2Cr4llo4Ga4Pi 2C4B4 


7 4 6 


8 0 5 


5 9 


8 


Fee 4Nb4Cr4Bio4Ga4Pi 2C4B4 


7 5 7 


8 0 9 


5 2 


9 


Fee 8Nb2Cr4Mo2Ga4Pi 2C4B4 


7 3 7 


7 9 8 


6 1 


1 0 


Fes sCo I oNb2Cr4Mo2Ga4Pi 2C4B4 


7 4 6 


7 9 2 


4 6 


1 1 


Fe78SX9Bl 3 




8 2 3 





[0038] 



[S2] 





ma 














Is<T) 






{%) 


1 


Pe7 4M02Ga4Pl 2C4B4 
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